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�ل  ا�����ت(  �

�� ا� ا���
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�ا����� 
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��ره�ا����� ا��������   )1  ����ر �#�"ه! ا��!  �ل ا����ر ���د�� ��' ا�&�% ا$���*( ا$ .  
λو��-,#�  
" إ�,#� ب��S : و 
��و�� �7ور 
�آ� ا���2345ل ا����� و �,5
ه! ا����:� ا��! �*-�#� ا�����  �ل 
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Tv.=λ :    ا���;� ا����,�  
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−λ
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λ== tvd :             إذن   

-------------------------------------------------------------------------------  
      4(4 -1  

cm4=λ                �5�7�:  
.  �#�"ان ��' ��ا:G :! ا�-�ر  1M λ3121 ا�5*-��نS و == cmSM    

  . �#�"ان ��' ��ا:G :! ا�-�ر

2M S و H: : λ282ن ا�5*-�,�  == cmSM  I�Jأن:        وآ ��=  
---------------------------------------------------------------------------------------------------------------------- 

mcmyS 005,05,0max ==   L,
،B4Aا� �#@
 BM�� !ا�� ��
�  �ل ا��4,� ���N*ا�:   S ���P�5 ا��-���:4-2    

 
cmyM 005,0

1
= 1M �#�"ان ��' ��ا:G :! ا�-�ر، :Hن   S و   �          =�� أن    ا�5*-�,

cmyM 005,0
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= 2M �#�"ان ��' ��ا:G :! ا�-�ر، :Hن   S و        و  =�� أن    ا�5*-�,�   

-------------------------------------------------------------------------------
.ا���;S ا�@�ه�ي)  ا)5  

�آ� �Vه��� =-,U� :! ا��A5' ا����آA5�� T' ا��Aآ�)ب.  
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  sT 2105

20

11 −×===
υ

:        ا�7ور:  1 - 1)1   

 cmmsmvT 202,0105/4,0 2 ==××== −λ :�2ل ا�����   

 ------------------------------------------------------------------------------- 
vtd = ،��Wن 
-�3 ا����� ;7 ;-3 ا����:�   st 21025,6 −×= �C  �ل ا��7ة  :H: ot =  �@A74أ�75 ا��� S =�� أن : 1-2    

 ا��345
mssmd 025,01025,6/4,0 2 =××= − :               أي  

.    λ25,1=d =25,1   :   أي 
λ
d

�&7 أن     : λ         3
  ��      و=���*�ر

 BW�:وهJWا �@#� 
*-Y-� 3 ا���ء :! هJ% ا��A@� ��' ا�  

          ot =     �@Aا�� !: '��Zا �A� Cآ��
       وذ�I =����4ر أن ا��345 =7أ 

-------------------------------------------------------------------------------  
.ا���;S ا�@�ه�ي: :! ا���A� اZو�'- )2  

 Hzea 11920 =−=−= υυυ    -�,��Mر : و:! ا�����
�آ� ا$ 'A5
 T[� !: �U,-= �ه���V �آ�
��دده�  .  

-------------------------------------------------------------------------------  
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-------------------------------------------------------------------------------  
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:  =�\ � ز S ��Wر 
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. �#�"ان ��' ��ا:G :! ا�-�ر 1M S و    ⇐     λ=1SM 11    إذن   =
λ

SM
�5�7�              :  

2M   . ��ا:G :! ا�-�ر �#�"ان ��' S و    ⇐     λ32 =SM 32    إذن   =
λ
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------------------------------------------------------------------------------  
(IV 

 
cm8=λ      1 ( �,��,4
'�� BNA� BW�    =����4ر ا���^ ا��7Aد ��' ا�

:  إذن 
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-------------------------------------------------------------------------------  
.  1t  �,5
cmd  �ل ا��7ة ا�" 28= 
�  �ل 
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×=×== :        إذن  

  λ41621812 ==−=− cmSMSM   3 (3 -1:  
.�#�"ان ��' ��ا:G :! ا�-�ر   2M 1M و :   إذن   

-------------------------------------------------------------------------------  
 ��
@#� ا�B4A ��' ا��4,� �
 Iوذ� BW�.     ��' ا� 2M 1M و                3-2 : !���
 7�7A� �55W��   

  . cmSM 22 = و: `^   cmSM 181 = :     و�#Jا 
�a ا���^    و  

------------------------------------------------------------------------------- 
 B4Aا� �#@
.ا��! أ�-! :,#�  1t  �@Aه! ا�� ms35 
b أن     :       2- 3 ��       
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 ��
@#� ا�B4A ��' ا��4,� �
 Iوذ� BW�.    ��' ا� 2M 1M و  !���
 7�7A� �55W��                 
  . cmSM 22 = و:  `^  cmSM 181 = :     و�#Jا 
�a ا���^    و  

 . mcmy 3
1 1055,0 −×−=−= :  ه! 1t  �@A75 ا��� 1M           إذن ا��-��� 

. mcmy 3
2 1055,0 −×−=−= :  ه! 1t  �@A75 ا��� 2M          و ا��-���


3 ��اب ا��cال - G=�-�� �&,�5ا� %J1-3(ه.(  

(        V 

 
 

mcm 2101 −==λ :   �2ل ا����� ) 1    

-------------------------------------------------------------------------------  
(  111 −= sHz :Zن                               (   smsmv /5,05010. 12 =×== −−υλ   2(  

-------------------------------------------------------------------------------  
�BNA ��' ا���;S ا�@�ه�ي ������ ا����ا�,�  . S 75
� ��Wن ��دد ا��
�ض 
��و�� ���دد 
�آ� ا��345) 3 �  

-------------------------------------------------------------------------------  
��ر ا�����  إذا آ�ن ��ددد 1- 4)4��
A5' ا T[� !: �U,-= �ه���V �آ�
 '�� BNA�
� ��دد ا��345  B,�*= �efض أ�
ا��

.ا����ا�,�  

------------------------------------------------------------------------------- 
   Hzea 14950 =−=−= υυυ :��دد ا��Aآ� ا�@�ه��� : 4-2  

��دد ا��Aآ� ا�@�ه���    : fréquence du mouvement apparent:          aυ  

.                  ��دد ا��
�ض  fréquence des éclairs      :         eυ  
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����#�    و  
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21 ≈+=n �5�7�     :  
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------------------------------------------------------------------------------- 
     'rrA += ��ر:1-2)2�
� ا��               زاو

    rni sinsin = � ا'�&�	ر %�$ ا��#� ا"ول ()%:  
    'sin'sin irn =    �:    2 ا'�&�	ر %�$ ا��#� %()  

AiiD −+= ' � ا'�+�اف�:         زاو  

-------------------------------------------------------------------------------  
  463,0

77,1

82,055sinsin
sin

2

====
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i
r   ⇐ rni sinsin =            2-2   :  

     °= 6,27r :                     و-,�   
 °=−=−= 4,326,2760' rAr   :       إذن

 984,04,32sin77,1'sin'sin =×== rni 	,�0� �:              -3 2(ل ا��()� ا�1	�1  
°= 5,71'i       
��ر     �
:ا'�+�اف ا�&�7 ���6	ع ا��ارد %�� ا�  

°=−+=−+= 5,66605,7155' AiiD  

-------------------------------------------------------------------------------  
��ر ?�0د ا��Aء :?�
$ ه<= ا�>	ه�ة )3�- ��Bا�
 C�
Dا.  


�C -&�ن -3 %0ة أا��Aء Dا���ن ا ��� ���ل -�#� .�Gاء ا�	د�H(	�� ���ر دا��
و-�	-I ا�&�	ر ا�
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 MN �2(ف	
 O��P? ر	ا'�&� ��ن زاو °= 55i Q�>�       : ن	%	���ر�R أن ا'����ر 
,TU ا�Sاو�
�دان %�$ ا�  
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	 �TU زاوV� 3 ?&�ن�
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